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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . Claims 7-12 and 15-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 7, it is unclear how a shell can be branched and enclosed (required to form a 

shell). In addition, line 2, "either" should be removed to avoid confusion. 

In claims 18-20, it is unclear what "the length" denotes. 

Other claims are deemed indefinite in view of their dependency on claim 7. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-4 and 7-30 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Torimoto et al (US 7,381 ,465). 

Claims 1-4: Torimoto teaches a core-shell structure comprising a shell and a 
nanoparticle inside the shell and a space between the shell and the nanoparticle. See 
col. 2, lines 54-62. The shell has a thickness that permits passing of solute and solvent 
(col. 4, lines 3-8) which would necessarily be within 1 nm to tens of nm. 
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Claims 7-12 and 15-20: See col. 6, lines 52-56. 

Claims 13-14: The first material comprises Si and the second material comprises sulfur 
(S). See col. 7, line 60 to col. 8, line 8. Because they are chemically different, they 
have different diffusion rate. 

Claim 21 : Torimoto teaches a method of making a core-shell structure having a void 
space inside a shell by coating the surface of the core particle with a first component 
material and reacting the first component material with a second component material to 
form the shell. See col. 3, lines 27-45. 

Claims 22-24: The first material comprises Si and the second material comprises sulfur 
(S). See col. 7, line 60 to col. 8, line 8. Because they are chemically different, they 
have different diffusion rate. 
Claims 25-27: See col. 3, line 27 to col. 4, line 7. 

Claim 28: The nanoparticle is CdS (col. 6, lines 46-50 and col. 7, lines 55-60). 

Claim 29: Torimoto teaches that the nanoparticle can be any metal (col. 2, lines 65-66) 

which encompasses Pt. 

Claim 30: Torimoto teaches the application of the core-shell structure for catalysts (col. 
1, lines 10-11). 

Claim Rejections - 35 USC § 103 

4. Claims 5, 6, 29 and 31 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Torimoto et al (US 7,381 ,465) as applied to claims 1-4 and 7-30 above, and further 
in view of the discussion below. 
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Claims 5, 6 and 29: Torimoto teaches metal as the material for the particulate nanocore 
(col. 2, lines 65-66). Platinoid and noble metals are known to be one of the best 
materials for catalyst. Therefore, one of ordinary skill in the art would have been 
motivated to select Pt as the metal for the nanoparticle of the core-shell structure of 
Torimoto. 

Claim 31 : Thiophene is abundant in petroleum and known to be one of the organic 
sulfur compounds that are easier to hydrogenolyze; therefore, hydrodesulfurization of 
thiophenes is the one of the most common hydrodesulfurizations performed in the art. 
One of ordinary skill in the art would have found it obvious to apply the core-shell 
catalyst of Torimoto in hydrodesulfurization by contacting with thiophene to remove 
sulfur from thiophene. 

5. Other references are cited as art of interest. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to H. T. Le whose telephone number is 571 -272-1 51 1 . 
The examiner can normally be reached on 9:30 a.m. to 6:00 p.m., Mondays to Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rena Dye can be reached on 571-272-3186. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. T. Lei 
H. (Holly) T. Le 
Primary Examiner 
Art Unit 1794 

September 14, 2008 



